There have been several researches on the role of personality in the pathophysiology of bipolar disorder. Recently, a polymorphism of XBP1, a pivotal gene in the endoplasmic reticulum (ER) stress response, was shown to contribute to the genetic risk factor for bipolar disorder. Therefore, in this study, we examined the relationship between the XBP1 gene polymorphism and the personality traits assessed by two self-rating scales, a shortened version of Temperament and Character Inventory (TCI) and NEO-Five Factor Inventory (NEO-FFI) in healthy subjects. The present results suggested that the XBP1 gene polymorphism was associated with the NEO-FFI score of neuroticism in female subjects. However, no significant differences in the other personality scale scores of both assessments were observed among normal subjects with -116C/C, C/G and G/G genotypes. Further investigations are necessary to examine the relationship in patients with bipolar disorder, or use full version of various self-rating personality assessments.
development and function [4] . Some of these genes have also been implicated in the susceptibility to various psychiatric illnesses including mood disorders [5] . Several authors have paid attention to the premorbid personality traits of patients suffering from bipolar disorder. For example, Akiskal [1] showed that dysthymic, cyclothymic and hyperthymic temperaments represent putative development pathways to bipolarity in childhood and adolescence with clinically ascertained depressions.
Bipolar patients might share a specific personality trait that represents the behavioral expression of some genetic neurochemical diathesis to the disease [2] .
Recently, a polymorphism of XBP1 gene that plays a pivotal role in endoplasmic reticulum (ER) stress response was shown to contribute to the genetic risk factor for bipolar disorder [8] , although negative findings were also reported [3, 7] . Cell injury may develop under conditions where ER calcium homeostasis and, folding or processing of proteins is disturbed (referred to as ER stress), leading to the activation of unfolded protein response such as suppression of protein synthesis and expression of ER stress-related genes including XBP1 [11] . The polymorphism ( -116C G) in the promoter region of the XBP1 gene was significantly more common in Japanese bipolar patients (odds ratio=4.6). The XBP1-dependent transcription activity of -116G allele was lower than that of -116C allele, and induction of XBP1 expression after ER stress was markedly reduced in the cells with the G allele [8] .
Therefore, it is possible that the XBP1 gene polymorphism may be involved in the development of personality specific for bipolar disorder. Recently, Kato et al. [9] reported a statistical trend for association between the XBP1 gene polymorphism and the Revised NEO Personality Inventory (NEO-PI-R) scores of agreeableness and neuroticism in healthy Japanese female volunteers. In this study we examined the relationship between the -116C/G polymorphism of the XBP1 gene and the personality traits measured by two representative self-report questionnaires, Temperament and Character Inventory (TCI) and NEO Five Factor Inventory (NEO-FFI), in the Japanese healthy male and female subjects.
Two hundred and forty eight biologically unrelated healthy volunteers were all Japanese recruited from laboratory, office or hospital staff at Hokkaido University.
They all underwent a direct interview to exclude clinical and family history of psychiatric disorders classified according to DSM-IV. There were 141 males and 107 females, and the average age was 31. DNA was extracted from 20 ml of whole blood by standard methods. Genotypes for XBP1 gene -116C/G polymorphism were determined using the TaqMan 5'exonuclease allelic discrimination assay, described previously [6] . Briefly, primers and probes for detection of the SNP are: forward primer After collecting the blood samples, all subjects filled out a shortened version of TCI, which consists of 125 questions with four possible answers [10] . Each score on the 4-point scale can range from 1 (strongly disagree) to 4 (strongly agree). A part of the participants (206 subjects, 119 males and 87 females, age: 32.5 + 9.4 years)
completed NEO-FFI, the shortened version of the NEO-PI-R, which consists of 60 questions with 5-point scales. The validity and reliability of the Japanese version of TCI and NEO-FFI have already been confirmed among different Japanese populations [8, 12] .
Age and sex are known to affect self-rating personality assessments. In order to examine the relationships between the XBP1 gene polymorphism and, TCI or NEO-FFI scores, one-way analysis of covariance (ANCOVA) was performed with XBP1 genotype as independent variables, and with age and sex as covariates. Statistical test was carried out using SPSS for Windows. P values less than .05 were considered statistically significant after Bonferroni's correction for multiple testing.
The TCI and NEO-FFI scores sorted by the -116C/G polymorphism of XBP1 gene are shown in Table I and Table II , respectively. Observed genotype distribution was consistent with Hardy-Weinberg equilibrium. The distribution of the XBP1 genotype in our sample was almost same as in the other Japanese samples [8, 9] .
Although there was no significant relationship between the XBP1 -116C/G genotypes and seven personality dimension scores of TCI (Table I) , the NEO-FFI score of neuroticism showed a significant association with the XBP1 gene polymorphism in females (F=6.41, p=0.003), not in male or all subjects (Table II) .
No significant associations were observed in the other four dimension scores of NEO-FFI.
If some personality trait might be involved in the vulnerability of bipolar disorder, it should be a continuous factor from normal control to bipolar disorder. On the other hand, the G allele of XBP1 gene, a risk for bipolar disorder, is also observed in normal controls, not only in bipolar disorder [8] . Accordingly, it is of significance to examine the relationship between the XBP1 genotype and the personality traits in normal subjects. The present study partially confirmed the finding of Kato et al. [9] reporting a trend for association between the XBP1 gene polymorphism and the NEO-PI-R scores of agreeableness and neuroticism in healthy volunteers. In contrast to the previous report [9] , the present study examined the relationship between the XBP1 genotype and the personality traits assessed by not only NEO but also TCI in both male and female healthy subjects. Thus, it clearly demonstrated that a significant association between the XBP1 polymorphism and the NEO score of neuroticism was observed only in female subjects. This finding suggests that gender differences exist in contribution of genetic factors to behavioral phenotypes. The discrepancy for the finding of agreeableness is unknown, but it may arises from the methodological difference between the two reports that the questionnaire used is full or shortened version of NEO. Further studies are necessary to examine the relationship between the XBP1 genotype and the personality traits in patients with bipolar disorder. The limitation of this study is to use the shortened version of TCI and NEO-PI-R. Analyzing subscales in each dimension might enable us to assess more specific facets related to the XBP1 gene polymorphism.
In conclusion, the present study suggests that the XBP1 gene polymorphism is associated with the NEO-FFI score of neuroticism in healthy female subjects. Further investigations are needed to examine the relationship in patients with bipolar disorder, or use full version of various self-rating personality assessments. 
